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Description [Oncane ■3o6pereHra]: 

M3o6pcrcHiic oTBoorrca s pcxonr^iDanywvuBHbiu paooraM fPMP). a bucbbo k cnooooavc BoccTonoixriamH 
rcpMCTHvnocTH 3aKanoHHorx> upocTpaacrea. 

Hsbcctch CD0006 DoccTauoaaoow rtpMeTsraaocTa saianoHBoro npocTpawrBa nyrc* coDAaraiR 
loCbrrcwHorx) AaBncHHH Beyrpa oocaAwofl kojiohhw no othochchmh) k 3axononH0My npocrpaacTBy 
(aarneraHHe khakoctb mm BSpbiBamiai aapwa). npoMCxD^irr Ha^yBaHMc oCcaflHoft Kononnw h 
^KKBH^anHH aaaopa uexAy aonoKHOfl h ucueHTHbnj Kauaeu 

H^ocramni aoanora saKmoqamca a tow, to>. Bo-nepabo. aoAamie aaowToiffioro RasmeHxa nyreu 
HarBcraaw tgHAKocrH BbfSbraacT paapymcHHC kcotohhu hc ronbico b HHTepaanc, e aoropoM b aanbocBa* 
^pocrpaacTBc hvccctch ucmcbt. ho h b HHTcpeanax. r*e neworra bct. ^to onacao b^octbocth 

OCCaflHOft KOJIOBHbl. BO-BTOpbOC, B3pbIBaHHC 3ap«Aa npOACCC UanOKOHTpOJIBpyeilwfl, ^TX> UOaCT npHBCCTH K 

BapymcHKo kohohhw h neuarrRono nauHR. 

HaHftance ^desxbm k K»6pcxcaHjo no tohtojckch cyrn^ocTa an/were* cnooo6 ycTpaacHHH sajwoosHux 
ncpexoKOB nyxo* yiavnrccHxiH njaaMexpa KOJioHHbc 3a npcAcnu ynpynoc A&)opi4anBH b HHrcpoanc HSOJianaa 
yeOTP «» R flaaMcrpa KOJIOEHHM npoarjaoART ayrc* nroaampwataro Boa^eflcram na kqjiohhv aa 
yuacrzre KUJimnm. ' 

He « OCTaTOT ,DaccTKOro aaK^maercH B Dora*** Tpyp^aacxi. paoox 3a c^rr Heo&awMocro 

apBiraeMSOT napKCTaoro oOopyAoeaHHH, kotodoc, sax npanHjio. hc OT/nmacxca bwcokob HaflcaHoenjo. 

3anaua aaavnoTiaexca d noBbancara *H**xhbhoct« peMOHTHO-BOQJiKi^oHHWx paoor h b caraeaxm 
Tpy^o3aTpaT. 

nocrraancHHaH 3a A ax I a A «rniracTCH ««, vro B cnoco6c ooccraHoariomH rrpMrriwHOCTH 3aKOJioHHoro 
np0CTpaHCTBa ywjnnramH nBaMcrpa kqjtohkm b HHTcpaanc idcuihahh ahhmctp kojiohhw 

y^m^uor 3a c*,cx yBemwHBa^^rftoi b oOt^cc npa xBcpAeaim HeBapi^aToa paspymaK^cft cwec« 

£FC) |3I. KOTOpyjD 3aKaHHBaiOT B KOJIQHHy H CO3 fl ai0T MOOT B HHTCpBane B30JWUHM. n P H 9T0I4 B KatMCTOC 

HPC HcnonbsyuT cwccb H3B6cTK0By» ajih ropHhix h 6ypoBboc pa6oT (CMTB). 

VcnemHocxt, pc M oBrno-H3anmnioHHba pa6or no HcnpanncHmo hcpcpmctwmhocth ucmchthoix) Koribua hc 
npeBtnnaer BO%. 3ro otf^bRCHaexc* xcu, «rn> upHMeHHtuwe inanm^oHHbic uaxcpaanw (b ochobhou 

nCMCHTHbrt paCTBOp H paCTBCpbl CUWl) o6jl2^SLXTt oClD^U Hf^OfTTaTKOM - yca^OTIHOCTblO. 

Bnp^coce aKcnnyaxamni cxeaxuHbi ixpmcthmbocti, sawwoHHoro npocrpaHCTBa cHHxaercH. ^ro 
npoBoovniT naA bosacActbbxm HarpysoK na o6caflHy» aanoHHy a qeworrnwft aaMCHB. Hanpnucp. 
)"CTaBaBneHO t vro npa chkxchbh AaBnaaw b cat Ba mme npouHOcn, cnjenjiemm ncuesraoro ebmbh c 
KortDHHO* ywcHbmacrca. Dec bb^u ncp^opaiDm Tajuae npio3 W T k yxynnifflioo oocronBHR newenrooro 
KOJtbna. B to mt opo*a. saifcucna to HenocpeACTBomo b mrrcpBajiax nep^opaoHH enenncmrc /kobtsxt/ 
IlCMQ1 ' raono KaMHH c KQnoHHoft yn>-nnarxc«. nocjie«HHM *aa-r o^hcb^t yBt/nrccmrcu omw npHKanw 
Konouubi k acMeary b pesynvraxe ec A «4>opManHM. Flocnc onpcooooaH o6caAHo* kojiohhw raaae, Kax 
npaeaTio. naojnoAaercH HapymcHHc cc KOHraaTa c newcaxow. npa 3tom BatrfanbuoK HapymcaHH KOHraxra 
OTwcycHbi b BHTcpBanax imacTOB c Bbxcoaoft npoHHqacwoerbJo a aascpHaM. B miacrax c noABcmeHHofl 
BOA^^HapymcHKR aoHraaTa nocne onpeoco™ bccto orwcMaioTca B 3oac boaohc^thhoto KOHraaxa 

O^obu pacucrsttfli nponycKHy» cnoc»6aocTb fyvi naAomBCHHoft Bo A bi aojihapBoro imposaaopa ucmv 
oficaRHoa aojioaeod k nc^cerawM kbmhcm. <U^yny flapca-DcacOaxa uokbo HanacaTb citcAyiom aM o6pa3ow 

Z z / ' r A e - I>-BHyTpcHHHB AHauerp ncucHTBoro RQjaqa, m; d-BHeanmn 

Q r CD -d ) / ; (1> 

T 1,087*10" *N 

AMaucrp oOcaAHoA kohohhw. wr; p-ncpcnnaA AaBJiCHaa. na; x -mo9««HAHCHT PBApasTiBx^caaoc 
coi^OTiiBneHXrit; H-^u loiapooaaopa. u. Q-pacxoA boa«. ^/cjrr Bbcacm oCooHa^aa D^- s : P/H « 
grad P, rA« S - aasop wcawy kojiohhoh h ocwchthwm aauHcu, u; grad P -rpaAHorr rzbjiows*. na/u. 

TorAa ♦opuy.a /,/ 6 W cx hu^ bha: / R ■ Ana onpcA^caaa 

Q = 46<d*fi> / # <2 , 

T^*1,087»1D~ 

ao^HOHCHTa nwaflfDwccm conpoTKBncHHH Hco6xoAHMo BbrwoiHTb apurcpHa PcftHOJIbACa 

-""■■«"~ e .~ W v - KjmcMaTKwccaa« BaaaocTb eoflw / np M 70°C. v - 0.5^ 10 6 v 2 /c) 

9 ' zcd.6>*v ct> 
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Ilpn Typ6y7ie&TH0M pczouic kos^^bubcht conpoTBBncHHH onpeflC7iH»T 



CO 



*°PMy/ie: ^ y^TTTT* 3^a«HMCH mcnoBbaa DHaneHHHua: v - 0.5» 10 V/c; d - 0,168 w; 5 - 0,1 mm 
- 10" 4 m; grad P • 4* 10 e rta/M. 

Cwc-rena ypameHHfl /2-4/ pcmaercn wrroAcw noRGopa. 

TaKHM oOpaooM, Hcpra 3a3op 0,1 u npH rpaAHeirre AaaneHHfl 4 MHa/u k HHTepBany nepfcopaajni momct 
nocrynart. OKano 22 m 3 bo^m b cynta. 

nomrfxncHHc flaanraHH a o6ca«Hod kojiohhc npsrao^HT k yBc/mwenHio cc «HaMrrpa. PaCTcrrw noKaabioaioT aa 
ckojuko HyxHO noBUCHTb /^&Bncmie b Ko/ioHHC, <tro6bt ec BHennmft paAHyc yBerorouicfl Ha 0,1 uu mm 
nqwpbrnw MJmpo3a3opa. 

♦opMyna aoh pa^MajibHtuc ncpoccmcaHft Hapyamofl croon Tpyfibi no 3a^anc JTbmc HMeer bha /5/ 
r r *_ F r * • - a -kos^huktst nyaccoaa, u - 0.25; B -MOAyjn, 

s • i ♦ r «r — — <B> 

ynpyrocTH ^ih cram, E - 2.1.K> 3 MIIa; P, -BByrpeaHcc rowichbc, MTU; P 2 -bhcuiboc AaancaHC, 
MITa; F| -BHyTpcHHHH paAHyc Tpytffai. u; r 2 -bhouhhS paAHyc -rpytiu, u. r 2 «d/r. 

nycTb ^ - P^P.^ HTiH PrPa-P.^. 

mc P.^ - H36witMH0CflaBneHMe b KOJioHHe no cpaBueEODO c Hapyxm>ai ^aBneHaeu. 
Tor^a ^opwyna /5/ 6y«eT 

, r f «r # <l-|l>r. 

Or— P - p r 7 ) 



w <r*-r S > ci-M><r 2 -r Z ) n P H & - 10 V P a - 20 Mna: r, - 0.075 u. r 2 - 0.084 u. 

> 

p^ = 33.7 MTIa. 



~no« Z * »r * zT *z <B> 

1 2 1 



F = . 

« *0, 



z 2 

<« A »«WA l>04 ft ft-JK \ 

— #20 



Z »0, 07C 



PaCTCTO noKa3WBa»T. vro escnH mcjw o6caflHoft aonoHROft h ucweHTHbtM KOJibapu cymccrrBycr sasop 
DcnsroraoM 0.1 mm, tx> flocxaTOKHo u KQTioHHC co3AaTt» «aB7iCHHC 33,7 Mlla h aaaop 6yAer nepeapMT 3a ctcx 
yBcniraeHHH BHeamero AHautrrpa kojiohhw. Thkoc flaR/ieane is ^axe 6am>niee worao ooa^an> nyreM 
pa3uemeHTC b kqtiohbe uocxa m HrwpwwuTofl paL3pyma»mcfl cwccn /HPC/ n o tacTiwxrra cmccs 
naBOCTKOBofl ropm,ix m 6opoBwx pafioT /CMTB/ [6|. 

HPC npuMearaox, maaHbCM o6p«3om npn paopymcHKH npoqmjx xpynnmx MarcpBanoB (cKa/ifcHbic nopo^bt), 
6ctohhmx k awieaoOeroHHbtx Bn^erraa, KaMeaHhDE Kna/ps, ^jih ^o6braM npnpo^Boro kbuhh. 

HPC irame Boero npqucraaroocrr co6aft nopomKoo<5pa3Hbtc Hcropjo«asc h KCB3pbiB0onacHbiC uaTtpHaJlbi. 
Aaronnie c Do^oft mcjio*ray» pcaimrao (pH«12). ripa c^cmHuainm nopotmta HPC c bo^oh oopasycrcH 
cycncM3HH (pa6owH cwccb), Koropan. Oyjxy^a oararra* b mnyp. <^cjiaHm>m b o6b«KTe. no^iejsazqcM 
paapymcHHio, c Teroraeu Bpeuean cxBaTUBaercst. Teep^eeT, op^oBpeueHBo ysenBTniBaaa, b o&Mtz. 
YBcraracHHe oO^bcwa - cne^crfwe PH^pa-raqmi komhorchtob, bxo^bii]Bx b cocrrajo HPC, npsBO^RT k 
pa3BHTEao b mnypc mRparanBOHHoro j^annesm* (6onee 40 MTIa}. riofl AcftcTBHcai ra^paTanpoHHoro 
flaancHHH b twic o6wsTa pa3BSZB8H>rcfi uanpfoianm, npaBOAmnnc s ero paapymeuino [7j. 

npgyiaraeuufl aiooofi b3ojihubh saKanoHHoro npocrpaacTBa ocympcrranmr onepyvompau oopaooM. 

B CKBajKHHy cnycKajor KonoHHy HKT c t3kmm pac^croM. vro6bi hkkhbA koho; HaxpAR/icn Ha 10-20 u mxe 
mrrtpaa/ia ncp4»pai»iM npoAyKTHBHoro njiacra Bo36yxflaioT njipKynniBiK) n npoMWBaioT CKBGUKHBy boaoh, 
oxnajKACHMoA ao 0-10°C. 
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3arroopwtrr HPC ea acme c Tcvmeparypofl O-10°C. 

npii oropbrroM oaTpyCuo** opocTpaHCTBc d HKT 3axa<niBajcrr cycnc«3ioo HPC e o6wue, hco6xd^hmom /^IK 
3anarmcaiw o6ca^Hoa ko/iohhw b rarcpeajie 10-20 u. 

npoflaanHBajor cyaxttorao HPC flo BbtpaareroaHH* cc ypoBHcft b HKT B 3aTpyf>H0U npocTpaacroc. 

n pmrnnH w wa ioT HKT A o roytSaHu pacDa/zoxamn hhjxhbx nep^paqpoimboc orBcpcrafl h npn 
Heoowwmiocni npoMUBajtrr affiaxmiy, duuub&h B36brrotmbdl o6beu HPC. 

nwntt*«»r HKT mame HHrepisuia nep$opauHO. repwenDHpyroT 3aTpy<$Hoe apocrpaHcxoo H a Bpaui, 
HeooxqHHUoe jpin pacnmpcHHH h oTBepx^enHH HPC. 

OcDamoioT CKBamnay. 

npcHMymecTBou np^iarMMoro cnocoCa smnnercH to, vro nepeapurae Eafia/iOB /yui nocTynncmw aoflw k 
HHTcpaaTiy nep^opaqpH npoeoowrr hc 3a ever rafxpwsmcKoro BoaAeflcrsaH Ha sonoHHy. a 3a crar 
column a o6ca«Bofl xonoHBc Mocra 10 pacxmspHDmeracfi Ma-rcpaana. 9tx>, eo-nqHwx. camiaeT 
aeo6xp«HMDCTb ycTaHDBKH aasepa; Bo-BTOpwx yMCBhmaeT BpcKCHHwe aaTpaTu sa npoDeAemre PHP. 
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Claims [Oopuyjia B3o6peTeHu): 

1. Cnooo6 DocxrraaoBJicaKH fcpmcthmhocth 3axonoKHon> npocTpawrrm nyrew yBtmncHHR jjaauerpa 
KonotiHbi b rarrcpuanc vcxmfujjm, orjurcajonpiflcfi tcu, uto /piaurnp kojiohmu yDemrasBaxtr 3a ever 
yecnHxiHBajomcflcw a ofoSue nps ToepocHKH HeB3pbtBua-rofi pa3pymajoimeft cuecs (HPC), Koropyw 
3aKamsBaioT b KCJioimy. r ac^ajor moct b HHrepBane inxuirajuH. 

2. Cnoco6 no n. I. ornxHaioiiQiAcyi tcm. ito b Kavrcroe HPC ncnonhsyiorr cmccb soBecnsoDyio pjw ropmjx h 
6ypoBbix pa6or (CMTB). 
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Drawlngfs) (MeprexH|: 



XapaiaepucTMica HPC 



Ta 6 /i h u a 



XapaKTepMCTMKa 



3HaMeHMe 



1. BoflocMeceBoe oTHoiueHHe cycneM3MM 

2. PacxoA nopoiwra, tohh Ha 1 m o6i>eMa 

3. PacreKaeMocTb no KOHycy A3HMH, cm 

4. IT/ioTHOCTb cycneH3MM t r/CM 3 

5. 3arycTeBaeM0CTb, npw TeMnepaType 20-25 rpaaycoB c, mmh 

6. CMenneHMe ksmhr c TpySotf, Mria 

7. ConpoTMB/ieHMe ksmhw cfcunbTpauMfl boaw, MRa 6onee 

8. flaaneHM e npn pacaiHpeHnn. MTTa 



0,3-0,5 

1,8 
20,0-25,0 

1,8 
120,0 

5,0 

60,0 
flo45,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the. concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v'= 0 5 
•10-V/c). ' 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P CXC£SS or P, - P 2 = P extess , 

Where P exce ss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P cxcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 



RU 2108445 CI 



Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTI [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 




TRANSPERFECTITRANSLAT10NS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATLANTA 
BOSTON 
BKUS.SFI S 
CHICAGO 
DALLAS 
DETROl ' 
FRANKFUVI 
HOUSTON 
LONDON 
.C> ANGCLIS 
Ml AW 
M NNEAPOUi 

ML'.v ,'Ok' 

PARIS 
PHILADELPHIA 
S^t'-f DIEGO 
^>an eKArjriSI^ 
SEattlj: 
V,'4SHINGTO* i. DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179C1 
RU2105128 C1 
RU2108445C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU10861 18 A 
SU1 158400 A 
SU1212575A 
SU1250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



36GC ONE HOUSTON CENTER. 1271 .VCK.NNLY. HOUSTON IX 77010 I TEL 713 650-0440 FAX 713 6SO-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and tor the State ot Texaa 
My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



